I. C. 6304 


Jury, 1930 


DEPARTMENT OF COMMERCE 


UNITED STATES BUREAU OF MINES 
Scott TurRNeER, DIRECTOR 


INFORMATION CIRCULAR 


PRIVATELY OWNED MINE RESCUE STATIONS 


BY 


R. D. CURRIE AND C. W. OwiNnGs 


I. C. 6304 
July, 1930. 


INFORMATION CIRCULAR 


DEPARTMENT OF COMMERCE - BUREAU OF MINES 
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Privately owned mine-rescue stations are maintained by many metal and coal 
mining comoanies throughout the United States. The object of maintaining tne sta- 
tions is to have on hand equipment that may be used in case of a mine fire or wine 
explosion. To be of value, rescue equipment must ve in readiness for imnediate 
use in case of a fire or explosion, but wnfortunately this ideal condition is not 
found in the majority of the privately owmed stations. Frequently several thous- 
and dollars are expended for rescue equipment and supplies and then practically no 
attention is given to the proper up-l:eep of the equinnent. It is believed that 
such neglect is usually due to the fact that responsible executives are net ac- 
quainted with the essential requirements of malzing these stations effective; 
therefore an understanding of the more conmon defects noticed in and around pri- . 
vately owned rescue stations may te a means of avwalcening mine executives to the 
necessity of keeping mine-rescue equipment in a safe condition at all times. 


Storage of apparatus is given relatively little attention by most mining 
companies in spite of the fact that rubber varts deteriorate ranidly, esnecially 
when held under unfavorable conditions. During the inspection of mine-rescue © 
equipment owned by mining companies, representatives of the Bureau of Nines much . 
too frequently find the rubber parts of apvaratus unfit for use chiefly because of 
improper methods of storing. Occasionall’ the mbber breathing bag becomes | 
cracked and leaks; frequently rubber hose becomes dry, loses its elasticity, and 
leaks; and rubber mouth pieces become dry, check, and are then not only useless tt 
definitely dangerous if they are worn. lost of these defects result from failure 
to observe the simple rule that all rubber parts snould be stored in a cool dark 
place, preferably in relatively moist air with a humidity of from 40 to SO per 
cent. Frequently rescue apvaratus are stored in loosely constructed wooden 
closets built over or adjacent to steam pipes, and it is exceptional to find the 
apparatus stored in a place in wnich wet sponges or other humidifying devices. are 
used or if used are kept in a wet condition. If the eouipment is stored in trinxs 
supplied by the manufacturers a sponge kept moist will render the air sufficiently 
humid; if storage is in a syecially constructed cabinet, a glass or dish of water 
Will keep the air humid provided, of course, water is kept in the glass or dish, 
bat unfortunately this is not always done. Proper storage is one of the chief 
means of keeping apparatus in a safe working condition. 


1 The Bureau of Mines will welcome revrinting of this paner, provided the follow-~ 
ing footnote acknowledgment is used: "Keprinted from U. 5 Bureau of Mines 


Information Circular 6204," 2 
2 Associate mining engineer, U. S. Bureau of Mines. 
5 Associate engineer, U. S, Bureau of Mines. 
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The caps on the regenerator should be cleaned ‘thorotgiily when stored 

away. The threads of both caps and of the regeuerator, should be cleaned with a 
wire brush. The cardoxide dust if danmmened in use Yorns a natural cement waiich 
unless removed tends to rust and malics it difficult to unscrew the caps. In one 
rescue station turee out of five regenerator cavs had. rusted tightly in place so 
that it was necessary to placa the caps in a vise to unscrew them; in doing this 
the threads were damaged and had to be repaired before veliance could be placed 
on them. In a number of other instances the caps have rusted 80 tightly that the 
threads have been damaged in unscrewing them. : 


oxygen bottles should be stored with nearly the maxi muni pressure of 
oxygen in them. Many of tne oxygen bottles examined by bureau engineers have con- 
tained only about half of the oxygen pressure tney should contain; in some cases 
the bottles are empty: due to the fact that the main valve leaks. A new gasicet is 
generally all that is needed to place the valve in good condition. . In one case - 
the oxygen bottles on the five apparatus in a station were iin unsafe condition 
and the three extra bottles were also out of order. These defects in the bottles 
had been reported by the bureau engineer about a year before, :-yet no effort had 
been made ee make repairs. 


Reducing valves very atten: do not. operate proverly and some people make 
the mistake of attempting to regulate the valves. . They are<delicate pieces of 
Mechanism and should be returned to the manufacturer for reoairing or testing and 
calibrating. In one rescue station three out of five reducing valves were out of 
order, probeny due to the fact that the man.in charge nad tampered with them. - 
| Seldom are the oxygen pumps found to be in working order. The most dear 
defect is in the packing, which becomes dry and fails to hold the vacuum during - 
pumping. No oil or grease should be used on any part of an oxygen pum, as 
Spontaneous combustion or an explosion may tale place, the piston rod and the 
leather gaskets should be kept moist with a mixture of one part of glycerin, free 
from acid, to from 4 to 10 parts of distilled water. The Draeger pump should have 
four parts of water and the Fleuss pum 10 parts of water.to oné part of glycerin. 
The pump should be inspected at least every two weeks to insure that the parts 
Will not become dry. The pumps should be covered with a piece of canvas or 
rubberized cloth, or similar protection should be provided. Very few oxygen pumps 
in the privately owned stations are covered and on many of them dirt settles, with 
special damage to the piston rod and packing glands; when the pump is operated the 
dirt works into the parts, thereby destroving them or making the pump leak. 


All mine-rescue equipment should ve carefully inspected. and tested by an 
experienced person at least once a month to assure that it will ‘always be ready 
for immediate use. Worn-out or deteriorated parts should be replaced, and all 
parts should be tested to be sure that they are in good working order. One compe- 
tent man should be given positive responsibility for such examination and for the 
proper working condition of the apparatus. 
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For sanitary reasons the moutnplece and conmnecting.tubes of rescie 
apparatus should be thoroughly disinfected herore and after use, but tre disin- 
fectant used should not be injurious to metal, rubber, ‘or fabric. It has been 
found that one standard bichloride of mercury tablet dissolved in tvo ovarts of 
water is a suitable disinfectant when applied for 15 minutes. Other disinfect- 
ants include a < per cent solution of lrsol and a 5 per cent solution of sormalin. 


Light, heat, and water facilities should he provided atothe station; 
water is especially important for cleansing and sterilizing apparatus. Telephone 
connections to the mines served is desirable, in fact aimee: a neces setty.. 


Enowgh trained men to form 'ué or more crews of Pies men aay should te. 
ready to answer any call on ehort notice. These men snould be trained in tae care, 
testing, and wearing of the apparatus itn accordance vitn the scnedule.of training 
as prescribed in the 1928 edition of the J. S. Bureau of Mines Handboo'- on "Self- 
Contained Oxygen Breathing Apparatus," pages 157 to 164, 


The men who form the designated rescue crews snould be retrained at least 
one day each month, and it is advisable that they be re-examined every six montas. 
Men should be physically sound and they should receive aes examinations 
by a doctor. 


8 
e ° 


The Polvionine list. of ia dana should be considered a ctatonien for anv 
station: - : i Bas a 
5 ee self-contained oxygen. breathing apparatus of a 
type apnroved by. the Bureau of Mines. (10 complete 
apvaratus if only one station is ener? 
l extra reducing valve. 
1 extra small oxygen bottle for rescue apparatus. 
Extra mouthpieces, breathing tubes, breathing bags, by- 
pass tubes, gaskets, and other. parts for repairing 
appe.ratus. 
5 cylinders of wenaaen oxygen, 100 cubic foot capacity. 
6 apprcved, magnetically-locked type, flame safety lamps, 
with reveir parts. 
l2 approved type, flesh lights, cap lamps or hand lamps. 
Charting rack and facilities for electric cap lamps or 
hand lamps if used. 
L oxygen num, hand or power driven, witn Sees gaskets 
and revair parts. 
lil »GO0-foot life iine and reel. 
' 2 canary birds with small portable cages. 
1 carbon monoxide detector. 
1 Orsat apparatus for analyzing gases and 6 gas sampling 
tubes or bottles. 
1 oxygen inhalator. 
100 cans regenerator material. 
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The caps on the regencrator should be cleaned ‘eheseacties when stored 

away. The threads of both caps and of the regeusrator, should be cleaned with a 
wire brush. The cardoxide dust if canmmened in use fors a natural cement wiich 
unless removed tends to rust and males it difficult to unscrew the caps. Ia one 
rescue station three out of five regenerator cans had. rusted tightly in place so 
that it was necessary to place the caps in a vise to unscrew them; in doing this 
the threads were damaged and iad to be repaired befors reliance could be placed 
on them. In a number of other instances the caps have rusted so tightly that the 
threads have been dameged in unserewing them. : 


Oxygen bottles should be stored with nearly the maximam pressure of 
oxygen in them. Many of tie oxygen bottles examined by bureau engineers have con— 
tained only about half of the oxygen pressure they should contain; in some cases 
the bottles are empty. due to the fact that the main valve leaks. A new gasiet is 
generally all that is needed to place the valve in good condition. . In one case - 
the oxygen bottles on the five anparatus in a station were in unsafe condition 
and the three extra bottles were algo out of order. These defects in the bottles 
had been reported by the bureau engineer about a year before, :yet no effort had 
been. made ad make repairs. 


| Reducing valves very often do not. operate proverly and some peopvle make 
the mistake of attempting to regulate the valves. They are«delicate pieces of 
mechanism and should be returned to the manufacturer for reosairing or testing and 
calibrating. In one rescue station three out of five reducing valves were out of 
order, probably, due to the fact that the man.in charge nad tampered with them. - 


‘Seldon are the oxygen pumps found to be in wor: ing order. The most gedar 
defect is in the packing, which becomes dry and faiis to hold the vacuum during - 
pumping. No oil or grease should be used on any part of an oxygen pumo, as 
Spontaneous combustion or an explosion may tale place, tne piston rod and the 
leather gaskets should be kept moist with a mixture of one part of glycerin, free 
from acid, to from 4 to 10 parts of distilled water. The Draeger pump should have 
four parts of water and the Fleuss pump 10 parts of water to oné part of glycerin. 
The pump should be inspected at least every two weeks to insure that the parts 
will not become dry. The pumps should be covered with a piece of canvas or 
rubberized cloth, or similar protection should be provided. Very few oxygen pumps 
in the privately owned stations are covered and on manv of them dirt settles, with 
special damage to the piston rod and packing glands; when the pump is operated the 
dirt works into the parts, thereby destroving them or making the pump leak. 


All mine-rescue equipment should ve carefully inspected. and tested — an 
experienced person at least once a month to assure that it will ‘always be ready 
for immediate use. Worn-out or deterioratetl parts should be replaced, and all 
parts should be tested to be sure that they are in good working order. One compe- 
tent man should be given positive responsibility for such examination and for the 
proper working condition of the apparatus. 
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Only in four cases were methene indicetors »rovided and in two of these 
cases they were in need of revairs. 


Oxygen pumps were provided in all but one case, but several of tnese 
pumos were in poor condition. 


Orsat apparatus was vrovided in five cases, but it is improbable tnat it 
was in coadition for prompt use. 


Pyrotannic acid CO detectors were not provided in any case. 
Flame safety lamps were provided in every case. 
Mine-rescue telephones were provided at only one station. 


Sufficient permissible type flashlights were provided at only three 
stations. 


Sufficient apparatus spare parts were not kept on hand at five stations. 


In four cases the training facilities vere considered poor or none were 
provided. 


In five cases no training wes done except when a Bureau of Mines 
Instructor or Car visited the mine. | 


In four cases no smolze-room was provided. 
In six cases no training was done underground. 

' In five cases no instruction was given in artificial respiration. 
The average number of men trained at each station was 24. 


In only two cases advanced mine-rescue training had been given at 
the station. 


This in general covers the conditions as revenled by these relatively re- 
cent inspections. In each case suggestions and recommendations were made for the 
improvement of the station or of training facilities. 


Woile it is probable that mine-rescue stations established and maintained 
Jointly by several mining companies are more satisfactory in general than are vri- 
vately owned mine-rescue stations, there is no question that the privately owned 
mine-rescue station is a necessary institution wherever there is no joint rescue 
station or State or Federal rescue station within a few miles of the mine. It is 
decidedly commendable to find so many private stations at metal and coal mines in 
the United States; however, it is deplorable to find that probably not more than a 
toird of these stations keep the rescue equipment in usable condition or keep a 
Suitable number of employees well trained in the use of the equipment. In the 
name of safety, it 1s urgent that greater thought and attention be given to the 
maintenance of the privately owned mine-rescue stations. 
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tool box with good assortment of wrenches and other 
tools. 

blow torch, soldaring iron, solder and flux. 
master gare. 

manometer or loW-pressure gage. 

Water gage. 

army tyve stretcher. 

first-aid cabinet complete. 

anemometer. ; 
thres gallon aciji-soda fire extinguishers, or the 
equivalent. 
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Some types of gas masks have coms into fairly general use in the past few 
years, and a station's eaquinment is hardly considered complete without five or 
more gas masics of the tynes held applicable to mine use. The same precautions 
must be taken in caring for ths rubber parts of the ges masis as for the oxygen 
breathing apparatus, and the masks snould be so held that they will be accessible 
for use only by persons who eppreciate the constriction of these devices when 
used in mines. 


The size of the efficient mine-rescue station and the amount of equipment 
to be maintained depend on a mmber of factors, such as:- e 
lL. Number of mines to be served. | 
2. Distances to be traveled from the station 
to the mines. 
3. The distance from the source of supply where 
repairs and service can be obtained. 


ast It has been found thet most of the stations in the United States are well 
located with respect: to the mines to be served, but the amount of equipment in .. 
Many cases is inadequate. As heretofore indicated, it has also been found that 

in many cases the equipment is in unsafe wearing condition and constitutes a 
serious hazard, : 


"« i 


- -As part of the service given thé mining industry by the mine-rescue car 


' personnel of the Bureau of Mines, inspections are made of privately owned mine- 


rescue stations and equipment. and the eon eras defects were noted in the inspec- 
‘ion OW: some of these stations recently: - 


Oxygen inhalers were provided in seek. case except one, but in several cases 


the. inhalers were ores in very poor working condition. 


In most cases it was reported that no. 
carbon monoxide detecvenwas provided and generally where one was provided, it was 
in poor working condition, due chiefly to ‘Ceterioration of the rubber parts of the 
device. 


No canaries were provided at cuavee the stations. 
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Only in four cases were methane indiczetors »rovided and in tivo of these 
cases they were in need of repairs. 


Oxygen pumps were provided in all but one case, but several of these 
pumos were in poor condition. 


Orsat apparatus was vrovided in five cases, but it is improbabls tnrat it 
Was in condition for promt use. 


Pyrotannic acid CO detectors wers not provided in any case. 
Flame safety lamps were provided in every case. 
Mine-rescue telephones were provided at only one station. 


Sufficient permissible type flashlights were provided at only three 
stations. 


Sufficient apparatus spare parts were not kept on hand at five stations. 


In four cases the training facilities vere considered poor or none were 
provided. 


In five cases no training wes done except when a Bureau of Mines 
Instructor or Car visited the mine. 


In four cases no smole-room was provided. 
In six cases no training was done underground. 

- In five cases no instruction was given in artificial respiration. 
The average number of men trained at each station was 24. 


In only two cases advanced mine-rescue training had been given at 
the station. 


This in general covers the conditions as revenled by these relatively re- 
cent inspections. In each case suggestions and recommendations were made for the 
improvement of the station or of training facilities. 


Waile it is probable that mine-rescue stations established and maintained 
jointly by several mining companies are more satisfactory in general than are vri- 
vately owned mine-rescue stations, there is no question that the privately owned 
mine-rescue station is a necessary institution wherever there is no joint rescue 
station or State or Federal rescue station within a few miles of the mine. It is 
decidedly commendable to find so many private stations at metal and coal mines in 
the United States; however, it is deplorable to find that probably not more than a 
third of these stations keep the rescue equipment in usable condition or keep a 
suitable number of employees well trained in the use of the equipment. In the 
name of safety, it is urgent that greater thought and attention be given to the 
maintenance of the privately owned mine-rescue stations. 
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